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Description 

Field of the Invention 

5 [0001 ] This invention relates to a tea bag which may be used to make iced tea beverages. The invention also relates 
to a method for making iced tea. 

Background of the Invention 

io [0002] Traditionally, ice tea is made by extracting soluble tea solids from tea leaves and then adding various flavoring 
agents such as sugar, lemon, mint, peach and the like. The beverage is then cooled. This method results in a good qual- 
ity tea product. However, it is time consuming since the consumer must heat water, steep the tea bags, and then cool 
the hot product. 

[0003] Instant tea powders are available and may be used to rapidly produce a tea beverage at reduced temperatures. 
15 However, instant tea powders usually do not provide an iced tea beverage of quality comparable to that produced by 
brewing tea leaves. 

[0004] Further, while it is possible to make an ice tea beverage by steeping tea leaves in water at reduced tempera- 
tures, the beverage obtained is poor unless it is steeped for excessively long periods of time. The extraction is too slow 
and the beverage has a poor color and a flavor which lacks body. 
20 [0005] This has lead to a situation where many consumers merely purchase ready-to-drink iced tea beverages. 

[0006] Therefore there is a need for a tea which may be rapidly extracted at reduced temperatures to provide an 
acceptable extract for iced tea drinks. 

Summary of the Invention 

25 

[0007] Accordingly, in one aspect, this invention provides a tea bag for ice tea beverages, the tea bag containing a 
tea mixture comprising: 

about 30% to about 95% by weight of tea leaves; and 
30 about 5% to about 70% by weight of dried soluble tea solids. 

[0008] Preferably the tea mixture further comprises tea flavor or aroma. The tea flavor or aroma may be encapsulated 
into the dried soluble tea solids. 

[0009] The dried soluble tea solids are preferably coated on the tea leaves. 
35 [001 0] The tea leaves are preferably thermally treated tea leaves; for example steam treated tea leaves. This provides 
the advantage of reducing the possibility of microbial contamination. 
[001 1] The dried soluble tea solids may contain solubilized tannin components . 

[001 2] In another aspect, this invention provides a tea bag for ice tea beverages, the tea bag containing a tea mixture 
comprising tea leaves and dried soluble tea solids, the tea bag providing a beverage having a color of at least about 0.7 
40 absorbance at 420 nm and using a cuvet pathlength of 1 cm when immersed in 250 ml of water at 22°C for about 90 
seconds at a tea mixture concentration of about 10 g/l. 

[0013] In a yet further aspect, this invention provides a tea bag for ice tea beverages, the tea bag containing a tea 
mixture comprising tea leaves and dried soluble tea solids, the tea bag, when immersed in cold water for 90 seconds, 
providing a beverage having a theaf lavin content at least 24% of the theaf lavin content of a standard tea beverage. Pref- 
45 erably the beverage has a theaflavin content at least 40% of the theaf lavin content of the standard tea beverage. 

[0014] In a further aspect, this invention provides a method for preparing an iced tea beverage, the method compris- 
ing: 

immersing a tea bag containing a tea mixture comprising about 30% to about 95% by weight of tea leaves and 
so about 5% to about 70% by weight of dried soluble tea solids into water at a temperature of about 30°C or less, 

extracting soluble tea solids from the tea mixture for a period of about 10 minutes or less to provide a tea extract; 
and 

removing the tea bag from the tea extract. 

55 [001 5] The soluble tea solids are preferably extracted from the tea mixture for a period of about 1 to 5 minutes. 
[001 6] In another aspect, this invention provides a method for preparing an iced tea bag, the method comprising 

thermally treating tea leaves at a temperature of at least 80°C; 
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combining the thermally treated leaves with soluble tea solids to provide a tea mixture comprising about 30% to 
about 95% by weight of tea leaves and about 5% to about 70% by weight of dried soluble tea solids; 
packaging the tea mixture in a tea bag. 

5 [001 7] In this specification, the term "standard tea beverage" means a tea beverage which is prepared by immersing 
2 single-serve tea bags in 1 litre of water at 75°C for 5 minutes. 

Detailed Description of the Preferred Embodiments 

10 [0018] This invention is based upon the finding that a highly acceptable iced tea beverage may be rapidly produced 
in cold water from a tea bag which contains tea leaves and soluble tea solids. 

[0019] The tea leaves used in the tea bag may be any suitable tea leaves commonly used in tea bags. Preferably the 
tea leaves are black tea leaves; that is tea leaves which have been fully enzymatically oxidized during production from 
green tea leaves. Further, the tea leaves are preferably selected to provide optimum extraction at reduced tempera- 
is tures. Tea leaves of this nature may be readily determined by persons skilled in the art. Examples of suitable tea leaves 
include Malabar Indonesian tea leaves, Nusantara Indonesian tea leaves, Papua New Guinea tea leaves, and mixtures 
of these tea leaves. 

[0020] t The tea leaves are preferably thermally treated to reduce microbial contamination; for example steam treated. 
This may be done by passing steam over the tea leaves to raise the temperature of the leaves to at least about 80°C; 
20 for example about 85°C to about 95°C. The treatment may be carried out in less than 20 seconds; for example about 3 
to about 1 5 seconds. The tea leaves are preferably dried after the steam treatment. 

[0021] The soluble tea solids may be produced by suitably extracting tea solids from tea leaves using hot water. For 
example, the extraction may be carried out in a battery of fixed bed reactors connected in series. The tea leaves are 
packed into the reactors to provide a packed bed and then a hot extraction liquid is caused to flow through each reactor, 

25 from one reactor to the next. Apart from the first reactor which receives fresh extraction liquid, the hot extraction liquid 
fed into any reactor is that leaving a previous reactor in the series. At the end of an extraction cycle, the spent tea leaves 
in the first reactor are removed and the second reactor becomes the first reactor. A reactor containing fresh tea leaves 
is then connected as the last reactor in the series and the process repeated. The hot extraction liquid leaving the battery 
of reactors forms the tea extract. 

30 [0022] The tea extract may be treated to solubilize tannins in it so that they are soluble in cold water. This may be 
accomplished by removing the tannins from the tea extract by cooling the extract to precipitate the tannins. The tannins 
may then be subjected to oxidation in the presence of an oxidizing agent, an oxidation catalyst, and, if required, a base. 
Suitable oxidizing agents are hydrogen peroxide, ozone, oxygen, mixtures of these gases with air, and the like. There- 
after, the treated tannins may be recombined with the tea extract from which they were removed. The tea extract may 

35 then be processed as usual into tea powder or a tea concentrate. Suitable solubilization processes are described in US 
patents 3,787,590 and 4,156,024; the disclosures of which are incorporated by reference. Solubilizing the tannins in 
this manner reduces the cloudiness and turbidity of the beverage. 

[0023] The tea extract may then be subjected to further processing to produce tea concentrates, soluble freeze- or 
spray-dried tea powder, or other products containing soluble tea solids as desired. 

40 [0024] If ft is desired to have a mixture of tea leaves and soluble tea powder in the tea bag, the soluble tea solids are 
suitably provided in the form of soluble freeze-or spray-dried tea powder. However, for better visual appearance, the sol- 
uble tea solids are preferably coated on the tea leaves. This may be accomplished by spraying a tea concentrate onto 
the tea leaves and drying the leaves; either simultaneously or in separate steps. The coating process may be carried 
out in any suitable coating apparatus; for example a f luidized bed drier, a rotary coater, and the like. 

45 [0025] The tea leaves preferably provide about 30% to about 95% by weight of the tea mixture; more preferably about 
70% to about 90% by weight. The dried soluble tea solids provide about 5% to about 70% by weight of tea mixture; 
more preferably about 1 0% to about 30% by weight. 

[0026] A tea flavor or aroma may be incorporated into the tea mixture. This is suitably accomplished by adding the 
flavor or aroma to the tea concentrate prior to coating of the soluble tea solids on the tea leaves. In this way, the tea 
so flavor or aroma becomes encapsulated in the coating of soluble tea solids. Alternatively, powdered flavors or aromas 
may be simply added to the tea mixture. As a further alternative, the tea flavor or aroma may be sprayed onto the coated 
tea leaves. As a yet further alternative, the tea flavor or aroma may be encapsulated and the capsules mixed with the 
tea mixture. The tea flavor or aroma may be a natural flavor or aroma obtained from tea leaves or may be an artificial 
flavor or aroma. 

55 [0027] The tea mixture is then transported to a suitable filling machine in which a selected amount of the tea mixture 
is filled into tea bags. Suitable filling machines are well known in the art. Any suitable material may be used for making 
the tea bags. These materials are commercially available. For single serving tea bags, about 2 g to about 3.5 g tea mix- 
ture may be filled into each bag. Tea bags for providing larger amounts of beverage may also be provided; for example 
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a tea bag for providing about 1 liter of ice tea beverage may contain about 9 to about 1 1 g of tea mixture. 
[0028] The tea bag, when placed into cold water at a temperature of 30°C or less, provides a beverage of good color 
and flavor within a reasonably short extraction time. For example, a tea bag which contains about 2.6 g of the tea mix- 
ture provides a beverage of color, when immersed in 250 ml of water at 22°C for about 90 seconds minutes with con- 
5 tinuous stirring and measured at 420 nm using a spectrophotometer (for example a Spectronic 20 D 
spectrophotometer) at a cuvet pathlength of 1 cm, of about 0.80 to about 1. 

[0029] Similarly, a tea bag which contains about 1 0 g of the tea mixture provides a beverage of color, when immersed 
in 1 liter of water at 22°C for about 90 seconds minutes with continuous stirring and measured at 420 nm and using a 
cuvet pathlength of 1 cm, of about 0.80 to about 1 . This is considerably higher than would be achieved using conven- 
10 tional tea bags. 

Example 1 

[0030] A tea extract is prepared using a battery of fixed bed reactors. The extract is concentrated to about 40% by 

is weight of soluble tea solids. 

[0031 ] Malabar Indonesian tea leaves are placed into a rotating drum. The drum is put into operation and the concen- 
trated extract is sprayed into the drum. Suff icient concentrated extract is sprayed into the drum such that the soluble tea 
solids in the extract provide about 15% by weight of the total dried weight of the tea leaves and soluble tea solids. The 
wet tea mixture is then fed into a f luidized bed drier. The drier is put into operation and operated until the moisture con- 

20 tent of the mixture of tea leaves and soluble tea solids is about 3 to about 7% by weight. 

[0032] The tea mixture is removed from the drier and examined. Each tea leaf is coated with a coating of soluble tea 
solids. 

[0033] The tea mixture is then filled into single serving tea bags using a conventional filling machine and tea bag 
material. Each bag receives about 2.2 g to about 2.7 g of the tea mixture. 
25 [0034] A tea bag is placed in 250 ml of water at 22°C with continuous gentle stirring. After 90 seconds, the tea bag is 
removed. The beverage obtained has an acceptable tea color to the eye. The color is determined, using a Spectronic 
20 D spectrophotometer at 420 nm absorbance and at a cuvet pathlength of 1 cm, to be about 0.6 to about 0.9. After 
about 3 minutes, the color is about 0.9 to about 1 .3. Also, the beverage has a good tea flavor with brewed tea notes. 

30 Example 2 

[0035] The process of example 1 is repeated using Nusantara Indonesian tea leaves. A tea bag is placed in 250 ml 
of water at 22°C. After 90 seconds, the tea bag is removed. The beverage obtained has an acceptable tea color to the 
eye. The color is determined, using a Spectronic 20 D spectrophotometer at 420 nm absorbance and at a cuvet path- 
35 length of 1 cm, to be about 0.9. Also, the beverage has a good tea flavor with brewed tea notes. 

Example 3 

[0036] The process of example 1 is repeated using Papua New Guinea tea leaves. A tea bag is placed in 250 ml of 
40 water at 22°C. After 90 seconds, the tea bag is removed. The beverage obtained has an acceptable tea color to the eye. 
The color is determined, using a Spectronic 20 D spectrophotometer at 420 nm absorbance and at a cuvet pathlength 
of 1 cm, to be about 0.9. Also, the beverage has a good tea flavor with brewed tea notes. 

Example 4 

45 

[0037] Three types of tea bag are used in the trial. Tea Bag 1 is the tea bag of example 1 . Tea Bag 2 is the tea bag 
of example 2. Tea Bag A is a commercially available tea bag (Upton's). Each tea bag is immersed in 250 ml of water at 
22°C for 90 seconds. Further, 2 bags of Tea Bag A are immersed in a liter of water at 75°C for 5 minutes. The bags are 
then removed from the water and each beverage is cooled to 10°C. The beverages are then analyzed for color, flavor 
so and appearance. The results are as follows: 



Tea Bag 


Water Temp °C 


Color/Absorbance 


Flavor 


1 


22 


Good/0.9 


Good tea flavor with brewed tea notes. 


2 


22 


Good/0.9 


Good tea flavor with brewed tea notes. 
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(continued) 



Tea Bag 


Water Temp °C 


Color/Absorbance 


Flavor 


A 


22 


Poor, watery/0.4 


Poor, watery flavor. No body. 


A 


75 


Good/0.9 


Good tea flavor with brewed tea notes. 



Example 5 

[0038] Three types of tea bag are used in the trial. Tea Bag 1 is the tea bag of example 1 . Tea Bag 2 is the tea bag 
of example 2. Tea Bag A is a commercially available tea bag (Upton's). Tea bags 1 and 2 are immersed in 250 ml of 
water at 22°C for 90 seconds. A standard tea beverage is prepared from Tea Bag. 

[0039] The theaflavin content of each beverage is then determined using a gas chromatograph. The theaflavin con- 
tent of the beverages produced from Tea Bags 1 and 2 is about 40% of the theaflavin content of the standard tea bev- 
erage. 

Example 6 

[0040] A tea extract is prepared using a battery of fixed bed reactors using a mixture of high quality and dark tea 
leaves in a ratio of about 9: 1 . The extract is concentrated to about 45% by weight of soluble tea solids. The concentrated 
tea extract is rapidly heat treated at about 85°C. 

[0041] Papua New Guinea tea leaf is blended with Jasmine tea leaf in a weight ratio of about 1 6:1 . The blend is placed 
into a rotating drum and steam is injected into the drum until a leaf temperature of about 90°C is reached. The residence 
time in the drum is about 5 to 10 seconds. The blend is then dried. 

[0042] The dried blend is placed into a rotating drum and the concentrated extract is sprayed into the drum at a tem- 
perature of about 55°C. Sufficient concentrated extract is sprayed into the drum such that the soluble tea solids in the 
extract provide about 15% by weight of the total dried weight of the tea leaves and soluble tea solids. The spraying is 
done in two passes. During the second pass, a tea flavor is added by incorporating it into the concentrated extract 
immediately prior to spraying. 

[0043] The wet tea mixture is then fed into a f luidized bed drier. The drier is put into operation and operated until the 
moisture content of the mixture of tea leaves and soluble tea solids is about 3 to about 7% by weight. The tea mixture 
is removed from the drier and examined. Each tea leaf is coated with a coating of soluble tea solids. 
[0044] The tea mixture is then filled into multi-serve bags using a conventional filling machine and tea bag material. 
Each bag receives about 9.5g of the tea mixture. Each bag contains sufficient tea mixture to provide about 1 liter of iced 
tea beverage. 

[0045] Color testing is then carried out. Tea Bag 3 is the tea bag of this example. Tea bag A is a commercially available 
tea bag (Upton's). Tea bag B is a commercially available tea bag (Red Rose). Tea bag C is a commercially available tea 
bag (Luzianne). Tea bag 3 is immersed in about 1 .1 1 of water at 22°C for various times. Sufficient numbers of the com- 
mercially available tea bags to provide substantially the same amount of tea leaves are immersed in about 1 .1 1 of water 
at 22°C for various times. The beverages are then analyzed for color. The results are as follows: 



Extraction Time 
/minutes 


Absorbance Tea bag 
3 


Absorbance Tea bag 
A 


Absorbance Tea bag 
B 


Absorbance Tea bag 
C 


1.5 


0.8 


0.295 


0.300 


0.320 


3 


1.140 


0.430 


0.460 


0.430 


5 


1.386 


0.555 


0.610 


0.560 


7 


1.535 


0.670 


0.740 


0.655 


9 


1.625 


0.750 


0.840 


0.730 



[0046] The tea beverage produced from tea bag 3 has good tea flavor with brewed tea notes. The beverage also has 
good tea astringency. The tea beverages produced from tea bags A to C are watery and of poor flavor. 
[0047] The theaflavin content of the beverage produced by tea bag 3 at an extraction time of 90 seconds is then deter- 
mined using a gas chromatograph. The theaflavin content is at least 60% of the theaflavin content of a standard tea 
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beverage produced from Tea Bag A. 
Claims 

1 . A tea bag for ice tea beverages, the tea bag containing a tea mixture comprising: 

about 30% to about 95% by weight of tea leaves; and 
about 5% to about 70% by weight of dried soluble tea solids. 

2. A tea bag for ice tea beverages, the tea bag containing a tea mixture comprising tea leaves and dried soluble tea 
solids, the tea bag providing a beverage having a color of at least about 0.7 absortance at 420 nm and using a 
cuvet pathlength of 1 cm when immersed in 250 ml of water at 22°C for about 90 seconds at a tea mixture concen- 
tration of about 10 g/l. 

3. A tea bag for ice tea beverages, the tea bag containing a tea mixture comprising tea leaves and dried soluble tea 
solids, the tea bag, when immersed in cold water for 90 seconds, providing a beverage having a theaf lavin content 
at least 25% of the theaflavin content of a standard tea beverage. 

4. A tea bag for ice tea beverages according to claim 2 or daim 3 which comprises about 30% to about 95% by weight 
of tea leaves; and about 5% to about 70% by weight of dried soluble tea solids. 

5. A tea bag according to any of claims 1 to 4 in which the tea leaves are thermally treated tea leaves. 

6. A tea bag according to claim 5 in which the tea leaves are steam treated tea leaves. 

7. A tea bag according to any of claims 1 to 6 in which the tea mixture further comprises tea flavor or aroma. 

8. A tea bag according to any of claims 1 to 7 in which the soluble tea solids coat the tea leaves. 

9. A method for preparing an iced tea beverage, the method comprising: 

immersing a tea bag containing a tea mixture comprising about 30% to about 95% by weight of tea leaves and 
about 5% to about 70% by weight of dried soluble tea solids into water at a temperature of about 30°C or less, 
extracting soluble tea solids from the tea mixture for a period of about 10 minutes or less to provide a tea 
extract; and 

removing the tea bag from the tea extract. 
10- A method for preparing an iced tea bag, the method comprising 

thermally treating tea leaves at a temperature of at least 80°C; 

combining the thermally treated leaves with soluble tea solids to provide a tea mixture comprising about 30% 
to about 95% by weight of tea leaves and about 5% to about 70% by weight of dried soluble tea solids; 
packaging the tea mixture in a tea bag. 
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